Abstract
due to topographic blocking of the Western Ghats, it is less likely to form intensified 34 water vapor pathway, though the atmospheric humidity is high in the study region. from tropics or subtropics into higher latitudes, and facilitate the precipitation that is 48 crucial to water supply (Zhu and Newell 1998; Ralph et al. 2011a; Bao et al. 2006) .
49
Some strong ARs that contain large amount of water vapor associated with fierce winds 50 may lead to extreme rainfall (ER) and floods (e.g., Ralph et al. 2004; Lavers et al. 2011 ).
51
Consequently, ARs are widely recognized for the crucial role in the global water cycle 52 (e.g., Zhu and Newell 1998) and particularly those hydrometeorological extremes 53 (Neiman et al. 2008b ).
55
In the mid-latitudes, these intensified water vapor plumes are often manifested as 56 moisture convergence in extratropical cyclone warm sectors and the pre-cold-frontal 57 low-level jet region (Ralph et al. 2004 (Ralph et al. , 2006 Bao et al. 2006; Stohl et al. 2008) . Two (Figure 1 ).
111
The objectives of the study are (1) The detection method is based on the IVT field derived from specific humidity and 151 wind fields between 1000 and 300 hPa given by
where q is the specific humidity in kg kg The next step of AR identification is to determine the AR axis, which in combination 173 with geometry thresholds will be used to filter out the objects with less physical (EW) to represent the width of an AR, which should be less than 1000 km (7 grids)
192
( Ralph et al. 2004; Neiman et al. 2008a ). The EW is calculated as:
where length is the number of the contiguous grids (14 in this case), area is the total To investigate the spatial pattern of ARs, AR axis is introduced as the indicator. Figure A1 ).
371
Furthermore, compared with the global AR dataset of Guan and Waliser (2015), In addition, the difference between the 24°N and 27°N AR groups might be due to three relatively milder in the study period with slightly growing trend. 
